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Introduction: There are dissenting opinions regarding 
the efficacy of prophylactic antimicrobial agents in third 
molar surgery.

Objective: To determine: 1) The efficacy of a prophylactic 
antibiotic regimen compared with a chlorhexidine mouth-
wash in reducing postoperative infections in mandibular 
third molar surgery. 2) The pattern of presentation and 
the indications for extraction of mandibular third molars. 

Design: 100 surgical patients were randomly assigned to 
two groups (group 1: 15 ml of chlorhexidine rinse for one 
minute preoperatively. group 2: 2g amoxicillin orally one 
hour preoperatively). 

Methods: Postoperative complications and surgical site 
infections were assessed seven days postoperatively. The 
patients’ age, gender, type of impaction and indications 
for extraction were also recorded. Data was analyzed 
using the statistical package STATA 13.1.

results: The infection rate was 8% and 6% for groups 1 and 
2 respectively. No statistically significant difference in surgical 
wound infection was found between the two groups.

Mesioangular impaction was the most common type of 
impaction, and pericoronitis was the most prevalent indi-
cation for extraction.

conclusion: Amoxicillin and chlorhexidine prophylaxis 
are equally effective in reducing postoperative infections 
in third molar surgery. Hence, antibiotic prophylaxis is not 
indicated for routine administration in non-immunocom-
promised patients for such procedures.

INTrODUCTION
Removal of impacted teeth is a very common surgical pro-
cedure performed by Oral and Maxillofacial Surgeons as 
well as general dentists in the South African Public Health 
sector.1 Owing to the complexity of this surgical procedure, 
extensive skills and training are required in order to reduce 
the risk of complications that may arise during or after 
surgery.1 In addition, adequate knowledge regarding the 
diagnostic and treatment modalities is essential in order to 
achieve optimum results for the patients.

Complications associated with third molar surgery can 
be classified as either infection or non-infection related.2 
Non-infection related complications usually feature pain, 
swelling and erythema due to the normal inflammatory 
process following surgical trauma, while complications 
that occur with infection include alveolar osteitis, osteo-
myelitis, lymphadenopathy (localized/generalized) and 
fascial space involvement.2

Traditionally, antibiotic therapy has been used to reduce 
bacterial contamination and subsequent infection at the 
surgical site. A plethora of studies exists in the literature 
regarding the efficacy of antibiotic therapy in reducing 
postoperative infection in third molar surgery.3,4 Other 
studies have however demonstrated that prophylactic 
antibiotics may not be of any value in reducing the inci-
dence of infection.5-9

The absence of broad-based consensus on the efficacy of 
antibiotic prophylaxis in third molar surgery has resulted in 
the proliferation of haphazard and unsystematic prescribing 
of antibiotics among dental practitioners; despite the low 
risk of complication associated with this surgery. 
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Antimicrobial mouthwash agents have for long been used 
for prophylaxis or treatment of oral infections in dentistry. 
However, their usefulness in reducing postoperative infec-
tions in third molar surgery has often been overlooked, 
probably due to the limited number of studies which have 
been carried out to assess their efficacy.10-12

Against this background, the current study was designed 
to evaluate the efficacy of prophylactic antibiotics and 
a chlorhexidine mouthwash in preventing postoperative 
infections following removal of mandibular third molar 
teeth. Furthermore, an attempt was made to generate a 
pool of data not only in the demographics and distribution 
patterns of patients presenting with impacted third molar 
teeth but also in treatment outcomes after extraction. 
Such data are essential in establishing evidence based 
clinical guidelines that can further assist in the develop-
ment of sound treatment protocols.

MATErIALS AND METHODS
study Design
A prospective randomized controlled trial was conducted on 
patients who presented to the Oral and Dental Department 
of Ermelo Provincial and Rob Ferreira hospitals for third 
molar extractions under local anaesthesia between October 
2014 and October 2015. The study was approved by 
the Human Research Ethics Committee (HREC) of the 
University of the Witwatersrand (Certificate No. M140435). 
Medically competent patients, with ages ranging from 18-50 
years were included in the study after each had signed 
an Informed Consent declaration. Exclusion criteria were 
defined as  patients having comorbidities or third molar teeth 
with incomplete root formation. The surgical procedures 
were timed and those with an operating time above one 
hour were excluded from the study sample.

Population   
The study sample was derived from patients who reported 
for mandibular third molar extractions at one of the two  hos-
pitals. One hundred and ten patients requiring third molar 
surgical extractions were recorded for the study. Of that 
total, 100 patients met the inclusion criteria. Seven patients 
did not attend the recall appointment and three patients had 
undergone an operating time of more than one hour.

To test the effectiveness of the prophylactic regimen in 
the study, patients were randomly assigned to two groups 
(using two sealed envelopes). In the first group (control 
group), patients were instructed to rinse with 15ml of 0.2% 
chlorhexidine (with alcohol) mouthrinse for one minute prior 
to the surgery. In the second group (test group), 2g amoxi-
cillin was administered orally one hour before the surgery.

The Control group consisted of 50 patients; 22 males and 
28 females.
The Test group consisted of 50 patients; 26 males and 
24 females.

All the operations were of a surgical nature and were 
performed under local anaesthesia (2% lignocaine with 
1:80000 adrenaline) by a single operator with six years of 
experience in using a standardized procedure.

The surgery was carried out based on the university’s 
protocol on third molar extraction. Envelope or triangu-
lar mucoperiosteal flap elevation with ostectomy and/
or odontectomy was achieved using a surgical scalpel 

blade no. 15. Ostectomy was performed using a crosscut 
tapered fissure bur mounted on a straight handpiece. 
The tooth was sectioned appropriately where necessary 
depending on the surgeon’s judgement whilst trying to 
achieve minimal surgical invasion.

Following the removal of the tooth, the surgical site was 
debrided and irrigated with sterile water. Primary closure 
of the flap was achieved using resorbable chromic catgut 
sutures, 3/0.
 
The time of surgery was recorded as the time span 
between the first incision and the last suture placed.

Table 1: Description of the Study Population

Variable Frequency %

Sex

Female 52 52.00

Male 48 48.00

Age (mean, std) 27.75 (5.79)

Type of Impaction

Vertical 37 37.00

Horizontal 14 14.00

Mesioangular 46 46.00

Distoangular 3 3.00

Indication for Extraction

Pericoronitis 39 39.00

Abscess 3 3.00

Caries 34 34.00

Periodontal disease 10 10.00

Root resorption 2 2.00

Atypical facial pain 6 6.00

Oral pathology 1 1.00

Prophylactic removal 4 4.00

Tooth in line of fracture 1 1.00

Time taken in minutes (mean, std) 22.14 (9.69)

Medication

Antibiotics 50 50

Chlorhexidine mouthwash 50 50

Complication CHX AMOX    

No complication 38 42

Pain 9 6

Swelling 8 4

Trismus 3 1

Alveolitis 4 3

Infection 4 3

Chlorhexidine =CHX Amoxicillin =AMOX
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Patients were prescribed 1g of Paracetamol with codeine 
and 400mg of Ibuprofen as analgesics and postoperative 
instructions of care were given, which included rinsing 
with warm saline three times daily starting from the day 
after surgery.

A recall visit was scheduled seven days later and any 
postoperative complications were noted in a question-
naire. Pain, swelling, trismus, alveolitis and surgical site 
infection were recorded. 

Trismus was defined as an inability to clear an inter-incisal 
distance of at least 2 cm. Alveolar osteitis was defined as 
pain that arises 2-5 days after surgery, the presence of 
necrotic tissue and/or exposed bone, and the absence of 
clot.13,14 Infection was defined as a purulent discharge at 
the extraction site with/ without painful induration.13

If any complication arose before the scheduled recall visit, 
the patient was asked to report back to the hospital to 
receive appropriate treatment and postoperative antibiotics 
were then prescribed, if required. The compli-
cation was recorded on a data collection sheet.

Data collected were analyzed statistically using 
Stata13.1 for Windows. Participants were 
described using frequencies and percentage 
for categorical predictors, and means and stan-
dard deviations for continuous variables.

Associations were investigated using appropri-
ate statistical tests such as the Student’s t-test 
and Fisher’s exact test for categorical predic-
tors and ANOVA test for equal variance to 
analyze any significant differences inter-groups. 
Statistical tests used were two sided and p val-
ues ≤ 0.01 were considered significant.

rESULTS
The sample included almost equal numbers of 
males (n=48, 48%) and females (n=52, 52%) 
with ages ranging from 18-50 years (mean: 
27.75 +/- 5.79). Many patients presented with 
more than one complication. Alveolitis was 
recorded in the presence or absence of infec-
tion. For the purpose of this study, the main 
focus was on infection as a complication.
 
In the control group, to whom had been  
administered a preoperative rinse of chlorhexi-
dine, four patients presented with postoperative 
infections whereas in the test group who had 
consumed a bolus of preoperative antibiotics, 
three patients presented with postoperative 
infections. The infection rate recorded was 8% 
for the chlorhexidine group and 6% for the anti-
biotic group. The Fisher’s exact test between 
the two groups of patients demonstrated a p 
value > 0.01 indicating no significant difference 
in infection rates between the chlorhexidine 
group and the antibiotic group. In addition, 
there was no association between the pres-
ence of infection and the following variables: 
Gender (p= 1.00), Type of impaction (p= 0.187), 
Indications for extraction (p= 0.651), Time taken 
(p=0.07), Medications used (p=1.00).

The mean duration of the surgery was 22.1 (+/- 5.79) min-
utes. The minimum and maximum times to complete the 
procedure were recorded as 5 and 54 minutes respectively.

The most common indication for extraction was pericoro-
nitis (n=39, 39%). Mesioangular impactions (n=46, 46%) 
followed by horizontal impactions (n=37, 37%) were the 
highest incidences of angulations recorded. 

An independent Student-t test demonstrated a marginal 
association (p= 0.01) between the mean age of patients 
that presented for mandibular third molar extraction and 
their gender.

No association existed between the mean age and the 
different types of impaction was revealed by the Anova 
test of equal variance (p= 0.39).

Moreover, the Fisher’s exact test showed no association 
between the type of impaction and the gender distribution 
of participants (p= 0.467) or the type of impaction (p= 0.07).

Table 2: Association between baseline characteristics of the patients and 
presence of infection.

Variable
Presence of Infection

Total p-value
Yes No

Sex

Female 4 (7.69 %) 48 (92.31%) 52
1.00

Male 3 (6.25%) 45 (93.75%) 48

Age (mean, std) 26.85 (5.21) 27.82 (5.85) 0.67

Type of Impaction

Vertical 1 36 37

Horizontal 1 13 14 0.187

Mesioangular 4 42 46

Distoangular 1 2 3

Indication

Pericoronitis 4 35 39

Abscess 0 3 3

Caries 1 33 34

Periodontal disease 1 9 10

Root resorption 0 2 2 0.651

Atypical facial pain 1 5 6

Oral pathology 0 1 1

Prophylactic removal 0 4 4

Tooth in line of fracture 0 1 1

Time taken in minutes 
(median, IQR)

28 (20-35) 20 (15-26) 0.07

Medication

Antibiotic 3 47 50 1.00

Chlorhexidine mouthrinse 4 46 50

*STD= Standard Deviation  *IQR = Interquartile Range
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DISCUSSION
This study attempted to compare the efficacy in prophy-
laxis of two different therapeutic strategies prior to man-
dibular third molar extraction:
1. A one minute oral rinse with 15ml of chlorhexidine 

mouthwash 
2. A single preoperative bolus of 2g Amoxicillin 

One hundred and ten patients were included in the study. 
Seven patients did not attend their recall visit and were 
excluded from the study. Three patients had an operating 
time for extraction of above one hour and were not includ-
ed due to increased exposure to bacteria within the oral 
cavity which could compromise the results. In addition, the 
procedures were performed in the pre-surgical absence of 
pericoronitis or active infection. The infection rate recorded 
in this study showed no significant difference between the 
chlorhexidine group and the antibiotics group (p> 0.01).

Based on this finding, it can be deduced that the results 
in terms of efficacy obtained with either antimicrobial 
therapy is comparable and therefore an assessment of 
their mechanism of action, risk and cost benefits was 
considered before making a recommendation.  

Chlorhexidine gluconate is a well-known antimicrobial 
agent with a broad spectrum of activity against both 
Gram positive and Gram negative bacteria, facultative 
anaerobes and aerobes, yeasts as well as certain viruses 
including HIV.15 It exists in the form of cations and read-
ily binds to the negatively charged particles of the oral 
mucosa and bacteria exhibiting an immediate as well as 
a prolonged antimicrobial effect on a broad spectrum of 
bacteria and fungi.15 Its use in the routine disinfection of 
patients and medical devices in ICU or in surgical scrubs 
has been well established.16 In dentistry, chlorhexidine in 
the form of an oral rinse is often used for prophylaxis or in 
the treatment of oral infections. 

In this study, a 0.2% oral rinse of chlorhexidine gluco-
nate was used as a prophylaxis. At this concentration, 
chlorhexidine displays bactericidal properties by dis-
rupting the function of cell membranes and altering the 
osmotic equilibrium of bacteria.15 The rationale behind 
its use in this study was to reduce the oral bacterial load 
at the surgical site, thereby decreasing bacteraemia 
which harbours significant risks for post extraction infec-
tions.17 Organisms that have shown high susceptibility to 
chlorhexidine include several species of staphylococci, 
streptococci and various anaerobes which are important 
constituents of the complex oral flora.18

Several studies have demonstrated that a preoperative 
rinse with 0.2% chlorhexidine has significant antimicrobial 
effects on the oral flora and post extraction bacterae-
mia.10,17 In 1997, the American Heart Association (AHA) 
recommended the use of an antiseptic mouthwash 
to reduce bacteraemia prior to any dental manipula-
tion, before modifying the recommendations in 2007. In 
2006, the British Society for Antimicrobial Chemotherapy 
(BSAC) recognized the importance of a preoperative rinse 
with a 0.2% chlorhexidine mouthwash before any dental 
procedures in patients at high risk of infective endocardi-
tis.19 Conversely, it has also been suggested that forceful 
rinsing with a chlorhexidine mouthwash may actually pro-
duce bacteraemia but there is no substantial evidence to 
confirm this hypothesis.17

In addition to its broad antibacterial spectrum and sub-
stantivity, one of the major advantages of chlorhexidine 
is the absence of resistance to the microorganisms it 
affects.20 The few and rare documented adverse reac-
tions to chlorhexidine include hypersensitivity, unpleasant 
taste or tooth discolouration.15 Also, there is no evidence 
to contradict the use of chlorhexidine mouthwash in preg-
nant or lactating women.15

As opposed to the few studies published on the efficacy of 
chlorhexidine prophylaxis in third molar surgery,10,14 there is a 
plethora of studies on antibiotic prophylaxis.3,4,6,21 However, 
its usefulness in preventing postoperative infections con-
tinues to remain a matter of debate. Different treatment 
protocols and different antibiotics have been used and 
conflicting information exists regarding its benefit. Although 
there are definite recommendations by the American Heart 
Association and American Dental Association/ American 
Academy of Orthopaedic Surgeons (ADA/ AAOS) for anti-
biotic prophylaxis in the prevention of infective endocarditis 
and prosthetic joint infection, the guidelines for prophylac-
tic antibiotics to prevent surgical site infection in oral and 
maxillofacial surgery are less clear.22 It is widely accepted 
that surgical site infections are caused by the patients’ 
own endogenous flora and the purpose of prophylaxis is 
to considerably reduce the systemic level of the infective 
pathogens in the tissues at the operative site.23,24

The choice of antibiotic is greatly influenced by the 
bacteria present at the operative site. Peterson1 has 
set forth certain criteria when choosing an antibiotic for 
prophylaxis. He advocates for the correct antibiotic with 
the narrowest antibacterial spectrum. In addition, a high 
enough dosage must be administered at the most appro-
priate time and with the shortest exposure. Amoxicillin 
has been the gold standard for treatment of infections or 
prophylaxis in dentistry due to its high efficacy against 
Gram-positive streptococcus and staphylococcus spe-
cies as well as several Gram-negative bacteria which are 
common isolates in oral infection.25 In addition, its good 
absorption in the gastrointestinal tract coupled with its 
capacity in reaching fast and effective concentrations at 
the site it targets has made it an antibiotic of choice.26 

A 2g amoxicillin regimen one hour before surgery was 
used in this study based on the AHA/ADA/AAOS guide-
lines.11 Similar protocols were used in several studies 
with varying results on the efficacy of the prophylactic 
treatment.8,27 Ren et al28 performed a meta-analysis of 
23 studies on the effectiveness of antibiotic prophylaxis 
in third molar surgery and concluded that when systemic 
antibiotics are administered before surgery, they are 
effective in reducing the frequency of wound infections. 
In contrast, in a review of published clinical trials on the 
efficacy of antibiotic prophylaxis, Oomens et al29 reported 
a lack of evidence to support the use of prophylactic anti-
biotics in lower third molar surgery.

The use of amoxicillin in the prevention of infection in 
dentistry is a source of major debate due to the develop-
ment of antibacterial resistance and other adverse reac-
tions such as anaphylaxis or toxicity.2 The World Health 
Organisation’s (WHO) 2014 global report on antibiotic 
resistance highlighted resistance as a major global threat 
to worldwide public health with new resistance mecha-
nisms continuously emerging and spreading globally at 
an alarming rate.30 The development of resistance over 
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the years is most probably due to overuse or misuse of 
antibiotics.24 There is no doubt that the poor antibiotic 
prescribing practices by dentists, often motivated by fac-
tors ranging from inadequate knowledge to social factors, 
contribute significantly towards the formation of multire-
sistant bacterial strains.31

Judicious use of antibiotic prophylaxis based on evi-
dence rather than dogma is imperative. The published 
infection rate associated with third molar surgery ranges 
between 1%-12.6%.2 The infection rate for amoxicillin and 
chlorhexidine prophylaxis in this study was 6% and 8% 
respectively and falls within the expected rate of infection 
for third molar removals. Hence the efficacy of both regi-
mens is comparable.

In view of the potential harmful complications associated 
with the use of antibiotics for prophylaxis and the relative-
ly low rate of infection posed by third molar surgery, the 
use of amoxicillin is not warranted for such procedures. 
However, chlorhexidine gluconate which is a cheap, 
safe and broad spectrum antiseptic is recommended to 
reduce the oral bacterial count at the surgical site prior to 
making an incision.32

Moreover, a session of professional scaling is desirable 
before third molar surgery to decrease the oral bacte-
rial load. Ultimately, chlorhexidine must be an adjunct to 
proper surgical technique in an aseptic environment.

As far as demographics are concerned, the ratio of male 
to female in this study was 1:1.08, which shows an almost 
equal distribution between the two gender groups. This 
is in agreement with most studies that have reported no 
sexual predilection for impacted third molars.33 Other 
studies have shown a higher predilection for females and 
it is believed that mandibular growth for females stops by 
the time third molars start erupting, resulting in a lack of 
space for the tooth to erupt.33-35

The most common type of impaction recorded was 
the mesioangular type (46%) followed by the vertical 
type (37%). Mesioangular impactions are most probably 
caused by the late development and maturation of the 
tooth germ with a resulting lack of space for the tooth 
to erupt in a normal position.33 The results are similar to 
those found by Hashemipour et al33 and Gbotolorun et al36 
in Iran and Nigeria respectively. This is in contrast to other 
studies that demonstrated the vertical type of impaction 
to be more common.34,37 Differences in methods of classi-
fication for angulation used, variation in genetics between 
the populations studied or the type of food consumed 
in the different geographical areas may account for the 
discrepancies.33 This study also demonstrated that no 
correlation exists between the type of impaction and the 
different variables of age and gender.

The mean age of the subjects was 27.75 with a standard 
deviation of 5.79. The age group 25-30 years had the 
highest proportion of patients with impacted teeth. The 
delayed manifestation of patients for impacted teeth 
removal may be due to a lack of Oral Health Education. In 
certain cases there is also the wrong perception that the 
tooth is still growing and will erupt eventually. Moreover, 
due to apprehension for dental treatment, most patients 
in Mpumalanga visit the dentist only when they are 
inflicted with pain. 

Pericoronitis followed by caries was the most frequent indi-
cation of the need for extractions. These results are compa-
rable to those found by Krishnan et al38 where pericoronitis 
was the most frequent reason for extraction followed by car-
ies. The high prevalence of these pathologies is not uncom-
mon since they usually present with symptoms of pain which 
force patients to seek dental assistance. Pericoronitis in the 
patients seen is probably exacerbated by the accumulation 
of bacteria and food under the operculum. Similarly caries 
may have formed due to poor oral hygiene resulting in a 
build-up of food and debris that become impacted around 
the partially erupted tooth. 

The implementation of oral health education in both person-
al and community based programs remains key to informing 
patients on the importance of oral hygiene. A paradigm shift 
from interventional dentistry towards preventive oral health 
within the hospital setting will undoubtedly assist in curtailing 
the burden of oral diseases in the community who should 
enjoy ready access to oral health care.

CONCLUSION
This study demonstrated that the prophylactic use of a 
chlorhexidine mouthrinse and amoxicillin in third molar 
surgery are equally effective in keeping postoperative 
infections to a minimum in medically competent patients. 
Indeed, a single dose of antibiotic prophylaxis failed to 
show any additional clinical advantage compared with the 
use of a chlorhexidine mouthrinse in reducing infections. 
Routine administration of prophylactic amoxicillin therapy 
in non-immunocompromised patients is therefore not rec-
ommended as the risks associated outweigh the benefits. 
A session of preoperative professional cleaning and a 
routine rinse with 0.2% chlorhexidine mouthrinse appears 
slightly more beneficial than antibiotic administration.
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